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CLAIM + DETAILED DESCRIPTION 
[Claim(s)] 

[Claim 1] Biodegradable pearl gloss plastics which consist of 30 to 70weight % of the group which consists 
of 70 to 30 weight % of biodegradable polyester resin and polycarbonate resin, an AS resin, and a 
methacrylic resin of at least 1. 

[Claim 2] Biodegradable pearl gloss plastics obtained to the mixture which consists of 30 to 70weight % of 
the group which consists of 70 to 30 weight % of biodegradable polyester resin and polycarbonate resin, an 
AS resin, and a methacrylic resin of at least 1 by adding a maximum of 30weight % of a strengthening 
agent. 

[Claim 3] Biodegradable pearl gloss plastics according to claim 1 or 2 characterized by biodegradable 
polyester resin being Pori L lactic acid. 

[Claim 4] 70 to 30 weight % of biodegradable polyester resin, and polycarbonate resin, They are injection 
molding or the biodegradable pearl gloss plastic article which carries out blow molding about the 
biodegradable pearl gloss plastics which consist of 30 to 70weight % of the group which consists of an AS 
resin and a methacrylic resin of at least 1. 

[Claim 5] 70 to 30 weight % of biodegradable polyester resin, and polycarbonate resin, They are injection 
molding or the biodegradable pearl gloss plastic article which carries out blow molding to the mixture which 
consists of 30 to 70weight % of the group which consists of an AS resin and a methacrylic resin of at least 1 
about the biodegradable pearl gloss plastics obtained by adding a maximum of 30weight % of a 
strengthening agent. 

[Claim 6] The biodegradable pearl gloss plastic article according to claim 4 or 5 characterized by 
biodegradable polyester resin being Pori L lactic acid. 

[Claim 7] 70 to 30 weight % of biodegradable polyester resin, and polycarbonate resin, The production 
method of the biodegradable pearl gloss plastic article according the biodegradable pearl gloss plastics 
which consist of 30 to 70weight % of the group which consists of an AS resin and a methacrylic resin of at 
least 1 to injection molding or carrying out blow molding. 
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[Claim 8] 70 to 30 weight % of biodegradable polyester resin, and polycarbonate resin, The production 
method of the biodegradable pearl gloss plastic article according the biodegradable pearl gloss plastics 
obtained to the mixture which consists of 30 to 70weight % of the group which consists of an AS resin and a 
methacrylic resin of at least 1 by adding a maximum of 30weight % of a strengthening agent to injection 
molding or carrying out blow molding. 

[Claim 9] The production method of the biodegradable pearl gloss plastic article according to claim 7 or 8 
characterized by biodegradable polyester resin being Pori L lactic acid. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the biodegradable plastics which reach and have pearl gloss, 

its product, and its production method. 

[0002] 

[Description of the Prior Art] Pearl gloss plastics are plastics which mix two or more sorts of synthetic resins, 
and it is the solubility of synthetic resins and the degree of a refractive index which are mixed, and the 
plastics which have the gloss like a pearl on the surface are said, and it is mainly used for the container of 
cosmetics. As technology about pearl gloss plastics and its product, there are a JP, 61 -24253, B number, a 
JP,62-20889,B number, a JP,62-54656,B number, etc. 

[0003] In such conventional technology, one of the resin to mix is polyester resin. Polyester resin is divided 
roughly into the thing of non-biodegradability, and the thing of biodegradability by the decomposition and 
absorptivity by a living thing (henceforth "biodegradability"). The former is polyester resin generally used so 
far, and polyethylene terephthalate (PET) and its polybutylene terephthalate are typical. On the other hand, 
there are polylactic acid, polyglycolic acid, etc. in the latter. 
[0004] 

[Problem(s) to be Solved by the Invention] Polyester resin of non-biodegradability has been used in the 
above-mentioned conventional technology. Therefore, although the conventional pearl gloss plastics had the 
advantage of excelling in endurance, like general plastics, the fault that abandonment was difficult for 
because of that of the advantage also had them. 

[0005] Then, among this inventions, invention given in Claims 1-3 is using biodegradable polyester resin as 
polyester resin, and aims at offering the pearl gloss plastics which are excellent in biodegradability. 
Moreover, invention given in Claims 4-6 aims at offering the pearl gloss plastic article which is excellent in 
biodegradability. 

[0006] Furthermore, invention given in Claims 7-9 aims at offering the production method of the pearl gloss 

plastic article which is excellent in biodegradability. 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, among this 
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inventions (Claim 1) [ biodegradable pearl gloss plastics according to claim 1 ] It consists of 30 to 70weight 
% of the group which consists of 70 to 30 weight % of biodegradable polyester resin and polycarbonate 
resin, an AS resin, and a methacrylic resin of at least 1. 

[0008] Biodegradable polyester resin means what has biodegradability among polyester resin. Moreover, 
biodegradability means the resolvability by a microorganism, the resolvability in the living body, and 
absorptivity in soil. Although there is also a thing of the kind which mixes the component decomposed into 
general plastics by microorganisms, such as starch, and promotes the microbial degradation of a plastics 
main part by the decomposition what is called in a biodegradable plastic, biodegradable polyester resin is 
becoming the present mainstream. 

[0009] Generally it is thought that decomposition of a biodegradable plastic consists of two steps. That is, it 
is the secondary decomposition process decomposed into carbon dioxide gas and water by metabolizing the 
primary decomposition product produced in the primary decomposition process which cuts (1) polymer 
plastics even to the small unit which is the grade which a microorganism can metabolize, and (2) primary 
decomposition process in a microorganism body. 

[0010] It is known that the above-mentioned primary decomposition course has a dominant hydrolysis 
reaction under existence of an enzyme, an acid, or an alkali, and condensation polymerization type polymer 
like polyester is advantageous to this. Furthermore, in the above-mentioned primary decomposition process, 
it is known that condensation polymerization type aliphatic series polymer with many oxygen contents also 
has the advantageous polymerization unit of polymer at six or less carbon number. 

[001 1] However, if an oxygen content is high to remainder, the physical properties as a resin material will be 
spoiled. From this viewpoint, it is known in the polymerization unit that what is in the range of 0.3 to 1 .0 by 
the ratio of the number of oxygen atoms to the number of carbon atoms is suitable as a resin material. 
Therefore, the ratio of the number [ as opposed to six or less carbon number and the number of carbon 
atoms in a polymerization unit ] of oxygen atoms defines biodegradable polyester resin in this invention as 
polyester resin which is or more 0.3 1.0 or less molecule. 

[0012] Moreover, the following conditions are required of the synthetic resin mixed with biodegradable 
polyester resin. 

(1) Although it melts into biodegradable polyester resin to some extent, don't melt together completely. 

(2) The refractive index and the refractive index of biodegradable polyester resin don't be close. 

[0013] That is, if each resin to mix does not melt together at all, mold goods cause stratified exfoliation and 
become inadequate [ hardness ]. On the other hand, if it melts together completely, pearl gloss will not be 
obtained. Therefore, moderate solubility is required like the above (1). Moreover, since pearl gloss is what 
originates in the difference in the refractive index of each resin to mix, and is produced, it is required that the 
refractive index should not be close like the above (2). 

[0014] Furthermore, biodegradable polyester resin has the fault that a flow is bad compared with non- 
biodegradability polyester resin. However, under specific conditions, pearl gloss of pearl gloss plastics which 
use biodegradable polyester resin will increase more from the conditions of the above (1) as compared with 
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what uses non-biodegradability polyester resin. 

[0015] As a synthetic resin which fulfills the above-mentioned monograph affair, it became clear that 
polycarbonate resin, an AS resin, and a methacrylic resin were suitable as a result of the experiment. On the 
other hand, polypropylene was unsuitable. Furthermore, about the content of biodegradable polyester resin, 
sufficient biodegradability and pearl gloss were not obtained, and when it exceeded 70 weight %, sufficient 
pearl gloss was not obtained, but also as for mechanical hardness, less than 30 weight % was insufficient. 
[0016] The pearl gloss plastics which are equipped with biodegradability and have sufficient pearl gloss and 
mechanical hardness by the above-mentioned composition can be obtained. 

(Claim 2) [ biodegradable pearl gloss plastics according to claim 2 ] It is obtained to the mixture which 
consists of 30 to 70weight % of the group which consists of 70 to 30 weight % of biodegradable polyester 
resin and polycarbonate resin, an AS resin, and a methacrylic resin of at least 1 by adding a maximum of 
30weight % of a strengthening agent. 

[0017] That is, strengthening agents, such as MBS resin, are added to the pearl gloss plastics concerning 
Claim 1. However, if the amount of addition exceeds 30 weight %, a bad influence will appear in 
biodegradability. By the above, the pearl gloss plastics which increased mechanical hardness more can be 
offered, having sufficient biodegradability. 

[0018] (Claim 3) In addition to the feature of biodegradable pearl gloss plastics according to claim 1 or 2, 
biodegradable pearl gloss plastics according to claim 3 are characterized by biodegradable polyester resin 
being Pori L lactic acid. Pori L lactic acid is polyester resin obtained by carrying out the dehydration 
polycondensation of the lactic acid, and it has the following structure. 
[0019] 
[Formula 1] 

(-0-CH-CO-) n 
C H 3 

[0020] That is, the carbon number of a polymerization unit is 3 and the ratio of the number of oxygen atoms 
to the number of carbon atoms is 0.67. Although this Pori L lactic acid does not exist naturally, in in the living 
body, an acid and an alkali are hydrolyzed as a catalyst, and it turns into L lactic acid, and is metabolized in 
the living body. For this reason, Pori L lactic acid is used also as a suture material for Medical Science 
Division. 

[0021] The pearl gloss plastics which are equipped with biodegradability and have sufficient pearl gloss and 
mechanical hardness by the above-mentioned composition can be obtained. 

(Claim 4) [ a biodegradable pearl gloss plastic article according to claim 4 ] the biodegradable pearl gloss 
plastics which consist of 30 to 70weight % of the group which consists of 70 to 30 weight % of 
biodegradable polyester resin and polycarbonate resin, an AS resin, and a methacrylic resin of at least 1 -- 
injection molding - or blow molding is carried out. 

[0022] That is, since each of the biodegradable polyester resin used by this invention and polycarbonate 
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resin, AS resins, and methacrylic resins is thermoplasticity, they can obtain plastic articles, such as a 
container of cosmetics, by injection molding or blow molding of these mixtures. Here, generally injection 
molding or blow molding contains injection molding, direct blow molding, biaxial-stretching blow molding, 
and injection blow molding. This is the same also about explanation of the following claims. 
[0023] (Claim 5) [ a biodegradable pearl gloss plastic article according to claim 5 ] 70 to 30 weight % of 
biodegradable polyester resin, and polycarbonate resin, the biodegradable pearl gloss plastics obtained to 
the mixture which consists of 30 to 70weight % of the group which consists of an AS resin and a methacrylic 
resin of at least 1 by adding a maximum of 30weight % of a strengthening agent -- injection molding -- or 
blow molding is carried out. 

[0024] That is, in Claim 4, strengthening agents, such as MBS resin, are added to biodegradable pearl gloss 
plastics, for example. Thereby, enhancement of the mechanical hardness of a pearl gloss plastic article can 
be aimed at. 

(Claim 6) A biodegradable pearl gloss plastic article according to claim 6 is characterized by biodegradable 
polyester resin being Pori L lactic acid in a biodegradable pearl gloss plastic article according to claim 4 or 5. 

[0025] From this, the pearl gloss plastic article which is equipped with biodegradability and has sufficient 
pearl gloss and mechanical hardness can be obtained. 

(Claim 7) [ the production method of a biodegradable pearl gloss plastic article according to claim 7 ] The 
biodegradable pearl gloss plastics which consist of 30 to 70weight % of the group which consists of 70 to 30 
weight % of biodegradable polyester resin and polycarbonate resin, an AS resin, and a methacrylic resin of 
at least 1 are depended on injection molding or carrying out blow molding. 

[0026] [ namely, biodegradable polyester resin and polycarbonate resin, AS resin, and methacrylic resin 
which are used by this invention ] Since all are thermoplasticity, plastic articles, such as a container of 
cosmetics, can be mass-produced with sufficient productivity for these mixtures by injection molding or 
carrying out blow molding. 

(Claim 8) [ the production method of a biodegradable pearl gloss plastic article according to claim 8 ] 70 to 
30 weight % of biodegradable polyester resin, and polycarbonate resin, The biodegradable pearl gloss 
plastics obtained by adding a maximum of 30weight % of a strengthening agent are depended on injection 
molding or carrying out blow molding to the mixture which consists of 30 to 70weight % of the group which 
consists of an AS resin and a methacrylic resin of at least 1 . 

[0027] That is, in Claim 7, strengthening agents, such as MBS resin, are added to biodegradable pearl gloss 
plastics, for example. With this production method, enhancement of the mechanical hardness of a 
biodegradable pearl gloss plastic article can be aimed at. 

(Claim 9) The production method of a biodegradable pearl gloss plastic article according to claim 9 is 
characterized by biodegradable polyester resin being Pori L lactic acid in the production method of a 
biodegradable pearl gloss plastic article according to claim 7 or 8. 

[0028] The pearl gloss plastic article which is equipped with biodegradability and has sufficient pearl gloss 
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and mechanical hardness with this production method can be mass-produced with sufficient productivity. 
[0029] 

[Example] The work example of this invention is hereafter explained in full detail using experimental data. In 
the following work examples, about pearl gloss plastics, pearl gloss hardness, mechanical hardness, and 
biodegradability are made into an index, and are evaluated. About each index, it judged as follows. 
[0030] About pearl gloss hardness, it judged by the existence of the pearl gloss in the appearance of mold 
goods, or a grade. About mechanical hardness, mold goods were judged by bending on pliers. About 
biodegradability, we decided to be based on the decomposition examination (ASTM D5209) by activated 
sludge. That is, mold goods were ground and the rate to science stoichiometry gas volume showed the 
development gas volume which neglected it for 40 days and was obtained in activated sludge in the 
meantime under aerobic conditions and 25**0.5 degrees C of temperature conditions. 
[0031] Moreover, each work example shows a process condition. In addition, PC in front [following ] shall 
express polycarbonate resin, AS shall express an AS resin, and MA shall express a methacrylic resin, 
respectively. 

(Work example 1) Polycarbonate resin (a trade name bread light, Teijin Make) was mixed to this at a rate 
shown in the following table 2, using Pori L lactic acid resin (trade name Lacty, Shimadzu Make) as 
biodegradable polyester resin. 

[0032] That is, the pellet of both resin was extruded and pelletized with the single screw extruder with a 
screw diameter of 40mm after mixing by Tan Pullar. Next, injection molding of the pellet of the above- 
mentioned constituent was carried out to the 10cm angle and the 2-mm-thick plate. A process condition is as 
in the following table 1. 
[0033] 
[Table 1] 

<2> 2201: 

® a> y y?-*% 2 l 5 °c 
CD v g i 9 o°c 



[0034] The result is as being shown in Table 2. 

[0035] 
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[0036] That is, each mold goods of the above-mentioned constituent numbers 1 to 4 discovered pearl gloss. 
Even if pearl gloss hardness had the strongest constituent numbers 2 and 3 and the ratio of which resin 
became high from this focusing on this, pearl gloss suited the tendency which decreases a little. However, it 
seems that it fully has commodity value as a pearl gloss article if it is this range. In injection molding, also 
when screw rotation speed was low, and nonuniformity was produced a little in pearl gloss, it was, but this 
problem was solved by raising screw rotation speed. 

[0037] Moreover, when the above-mentioned shaping board was bent on pliers, it was hard to break, so that 
the content of Pori bow KANETO was high, and the strength near polycarbonate was sensed, but it seemed 
that it can be equal to use enough if it is the above-mentioned presentation range. Furthermore, 
biodegradability sufficient as a biodegradable plastic within the limits of this example is accepted. 
[0038] (Comparative example 1) Next, as a comparative example over a work example 1, the constituent 
shown in the following table 3 was pelletized completely like the work example 1, and injection molding was 
carried out monotonously. 
[0039] 
[Table 3] 
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[0040] Although pearl gloss showed any mold goods of the constituent numbers 6 and 7, as compared with 
the constituent numbers 1 to 4 in a work example 1, the plate of the constituent number 5 was able to fold 
pliers into the hardness easily weakly. Therefore, it is thought by actual use that it cannot bear. It is more 
distinct between an amount of Pori L lactic acid 30 weight part, and 20 weight parts that biodegradability falls 
rapidly than between above-mentioned Table 2 and 3. 

[0041] (Work example 2) Next, the AS resin (made in [ MITSUBISHI CHEMICAL CORPORATION ] trade 
name San Rex) was mixed at a rate shown in the following table 5 to the same Pori L lactic acid resin as a 
work example 1. That is, the pellet of both resin was extruded and pelletized with the single screw extruder 
with a screw diameter of 40mm after mixing by Tan Pullar. 

[0042] Next, injection molding of the pellet of the above-mentioned constituent was carried out to the 10cm 
angle and the 2-mm-thick plate. A process condition is as in the following table 4. 
[0043] 
[Table 4] 
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[0044] The result is as being shown in Table 5. 

[0045] 

[Table 5] 
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[0046] That is, all of the mold goods of the above-mentioned constituent numbers 9 to 12 discovered pearl 
gloss. Even if the hardness had the strongest constituent numbers 10 and 11 and the ratio of which resin 
became high from this focusing on this, pearl gloss suited the tendency which decreases a little. However, if 
it is this range, it will seem as a pearl gloss article that it fully has commodity value. In injection molding, also 
when screw rotation speed was low, and nonuniformity was produced a little in pearl gloss, it was, but this 
problem was solved by raising screw rotation speed. 

[0047] Moreover, about mechanical hardness, originally, as compared with polycarbonate resin, probably 

because it was weak, each plate was able to fold pliers into the hardness of the AS resin. However, the 

hardness more than Pori L lactic acid resin is fully maintained, and the above-mentioned presentation range 

was also considered that it can fully bear by the use which can use Pori L lactic acid resin. Furthermore, 

about biodegradability, a sufficiently high thing is accepted within the limits of this example. 

[0048] (Comparative example 2) Next, as a comparative example over a work example 2, the constituent 

shown in the following table 6 was pelletized completely like the work example 2, and injection molding was 

carried out monotonously. 

[0049] 
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[0050] As a result, although pearl gloss showed any mold goods, the hardness was weak as compared with 
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the constituent numbers 9 to 12 in a work example 2. 

(Work example 3) Next, the methacrylic resin (a trade name AKURI pet, MITSUBISHI RAYON CO. LTD. 
make) was mixed at a rate shown in the following table 8 to the same Pori L lactic acid resin as said work 
example. 

[0051] That is, the pellet of both resin was extruded and pelletized with the single screw extruder with a 
screw diameter of 40mm after mixing by Tan Pullar. Next, injection molding of the pellet of the above- 
mentioned constituent was carried out to the 10cm angle and the 2-mm-thick plate. A process condition is as 
in the following table 7. 
[0052] 
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[0053] The result is as being shown in Table 8. 

[0054] 

[Table 8] 
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[0055] That is, all of the mold goods of the above-mentioned constituent numbers 15 to 18 discovered pearl 
gloss. Even if the hardness had the strongest constituent numbers 16 and 17 and the ratio of which resin 
became high from this focusing on this, pearl gloss suited the tendency which decreases a little. However, 
when it was this range, it seemed as a pearl gloss article that it fully has commodity value. In injection 
molding, also when screw rotation speed was low, and nonuniformity was produced a little in pearl gloss, it 
was, but this problem was solved by raising screw rotation speed. 

[0056] Moreover, about mechanical hardness, originally, as compared with polycarbonate resin, probably 
because it was weak, each plate was able to fold pliers into the hardness of the methacrylic resin. However, 
the hardness more than Pori L lactic acid resin is enough maintained in the above-mentioned presentation 
range, and it is thought by the use which can use Pori L lactic acid resin that it can bear. Furthermore, 
practically sufficient biodegradability is accepted within the limits of this example. 

[0057] (Comparative example 3) Next, as a comparative example over a work example 3, the constituent 



://dossierlipdlinpit.gojp/^ 12/15/08 



JP,11-279380,A(1999) [CLAIM + DETAILED DESCRIPTION] 



Page 10 of 12 



shown in the following table 9 was pelletized completely like the work example 3, and injection molding was 
carried out monotonously. 
[0058] 
[Table 9] 
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[0059] As a result, although pearl gloss showed any mold goods, the hardness was weak as compared with 
the constituent numbers 15 to 18 in a work example 3. It is distinct that biodegradability falls, while pearl 
gloss hardness and mechanical hardness will become small and, as for the case of under 30 weight parts, 
pearl gloss hardness will become small, if the amount of Pori L lactic acid exceeds 70 weight parts with an 
old work example. 

[0060] (Work example 4) Next, the pearl gloss hardness and biodegradability at the time of mixing two or 
more resin are shown in Table 10 to Pori L lactic acid. 
[0061] 
[Table 10] 
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[0062] That is, also in the combination of which resin, sufficient pearl gloss hardness and biodegradability 
were obtained. 

(Work example 5) Next, in the work example 5, comparison with the polyethylene terephthalate resin 

(hereafter referred to as "PET".) conventionally used for pearl gloss plastics was tried. 

[0063] That is, as a work example, an equivalent amount of Pori L lactic acid resin and polycarbonate resin 

were mixed (constituent number 24), and, on the other hand, an equivalent amount of PET(s) and 

polycarbonate resin were mixed as a comparative example (constituent number 25). Lessons was taken 

from these and the existence of pearl gloss was investigated on various temperature conditions shown in the 

following table 11. 

[0064] 

[Table 11] 
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[0065] The result is shown in Table 12. 
[0066] 

[Table 12] 

~ K ft £ 

ffljftfll #i;L?L» PET PC /Uj£R£>^f3S 

(£fift) CEASE)! 2 3 4 5 5 (X) 

~7~4 5 0 0 50 f f f f f =fr2&Jst± 

25 0 50 5 0 1 1 ff W g g 10 

[0067] that is, the molding temperature width of a work example from which pearl gloss is obtained to a 
comparative example is alike and wide, and discovery of pearl gloss can be expected on wide range 
temperature conditions. 

(Work example 6) Next, it investigated about the pearl gloss and biodegradability at the time of adding a 
strengthening agent to pearl gloss resin using Pori L lactic acid. 

[0068] Pelletizing and shaping were performed like the work example 2, using MBS resin (trade name meta- 
BUREN C-301, Mitsubishi Rayon Co., Ltd. make) as a strengthening agent. The result is shown in Table 13. 



[0069] 
[Table 13] 
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[0070] That is, in the case of 30% or less of the MBS resin pigment (constituent numbers 26 to 28), the 
obtained shaping board had pearl gloss almost equivalent to the shaping board of said constituent number 
1 1 (refer to Table 5). Moreover, although not shown in a table, about mechanical hardness, it turned out that 
a shaping board does not break with pliers but hardness is increasing far as compared with the constituent 
number 11. 
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[0071] Furthermore, also about biodegradability, when a MBS resin pigment is 30% or less, it comes out 
enough and a certain thing is accepted. On the other hand, when a MBS resin pigment exceeds 30% 
(constituent number 29), each of pearl gloss and biodegradability is inferior. 
[0072] 

[Effect of the Invention] From the above-mentioned composition, this invention does so the effect taken 
below. That is, according to invention given in Claims 1-3, the pearl gloss plastics which are excellent in 
biodegradability can be offered by using biodegradable polyester resin as polyester resin. 
[0073] Moreover, according to invention given in Claims 4-6, the pearl gloss plastic article which is excellent 
in biodegradability can be offered by using biodegradable polyester resin as polyester resin. Furthermore, 
according to invention given in Claims 7-9, the production method of the pearl gloss plastic article which is 
excellent in biodegradability can be offered by using biodegradable polyester resin as polyester resin. 



[Translation done.] 
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